INTRODUCTION
============

Thyroiditis is frequently present in patients with papillary thyroid carcinoma \[[@B1]-[@B7]\]. The development of thyroiditis in such cases has made thyroidectomy more difficult \[[@B8]\]. Due to the inflammation of the thyroid gland, the gland becomes swollen, enlarged, and hard, and often adheres to the surrounding structures. The central lymph nodes around the thyroid gland also become enlarged due to reactive hyperplasia. Thus, extensive central-lymph-node dissection due to enlarged lymph nodes makes the preservation of the parathyroid glands difficult. Extensive dissection can also increase the likelihood of recurrent laryngeal nerve injury. As a result, postoperative hypoparathyroidism and vocal-cord palsy are more common in these cases \[[@B9]\]. Patients with thyroiditis can be euthyroid or can have abnormal thyroid function, such as hypothyroidism or hyperthyroidism. Of these occurrences, hypothyroidism is the most commonly occurring. There is no standard for the extent of operation in patients with papillary thyroid cancer with thyroiditis, although these patients may have abnormal thyroid function before and after thyroid surgery. Many patients with thyroiditis develop clinical symptoms such as compression and neck pain as well as hoarseness as the thyroiditis worsens \[[@B9]\]. Thyroid lobectomy may be recommended for micropapillary thyroid carcinoma with thyroiditis regardless of the severity of the thyroiditis \[[@B10]\]. After lobectomy, however, some patients still complain of neck pain. The aim of this study was to evaluate the clinicopathologic characteristics and short-term postoperative functional outcomes of papillary thyroid cancer with thyroiditis, and to determine the rate of its complications, the incidence of central- and lateral-lymph-node metastasis.

METHODS
=======

The surgical department of the present hospital treated 1,247 patients who underwent thyroidectomy and central-lymph-node dissection with or without lateral-lymph-node dissection for papillary thyroid carcinoma within the period from March 2007 to February 2012. None of the patients had a history of previous thyroidectomy. A retrospective investigation of the clinical and pathological elements was performed on all the patients. The diagnosis of papillary thyroid cancer and thyroiditis were confirmed by reviewing the pathology reports. Among the patients, 316 (25.3%) had Hashimoto\'s thyroiditis, lymphocytic thyroiditis, or chronic thyroiditis (group I), while 931 had no thyroiditis (group II), as reflected in the final pathologic reports. Ultrasonography was performed on all the patients before surgery. The preoperative thyroid function was confirmed from each patient\'s medical history. The clinicopathologic characteristics, including coexistent thyroiditis, the patient\'s age and gender, tumor size, preoperative thyroid function, extent of operation, multiplicity of the disease, extrathyroid extension, lymphovascular invasion, presence of perineural invasion, number of dissected lymph nodes, and number of central and lateral lymph nodes with metastasis were investigated. Preoperative and postoperative hypothyroidism were defined as a history of preoperative T4 replacement or subclinical hypothyroidism (TSH, \>5.5 µU/mL; normal range, 0.35 to 5.50 µU/mL). In the lobectomy patients, TSH suppression was not performed on the lobectomy patients. Postoperative hypothyroidism was determined in the lobectomy patients two to three months after lobectomy. Preoperative hyperthyroidism was defined as a history of taking antithyroid medication or subclinical hyperthyroidism (TSH, \<0.5 µU/mL). The rates of complication, bleeding, hypocalcemia, hoarseness, and chylous fistula were reviewed. The patients with hypocalcemic symptoms along with a total calcium level of less than 7.8 mg/dL (normal range, 7.8 to 10.0 mg/dL) or an ionized calcium level of less than 0.96 mM/L (normal range, 0.96 to 1.40 mM/L) were considered as having hypocalcemia. The patients who continued to require calcium carbonate and oral 1,25-dihydroxycholecaldiferol more than six months after the operation were considered as having permanent hypocalcemia.

Statistical analyses were performed using the IBM SPSS ver. 20.0 (IBM Co., Armonk, NY, USA). Chi-square test, t-test, Fisher exact test, and logistic-regression analyses were used for the analysis of the variables related to thyroiditis. A P-value of less than 0.05 was regarded as a statistically significant result.

RESULTS
=======

Among the total of 1,247 patients, 316 (25.3%) had Hashimoto\'s thyroiditis, lymphocytic thyroiditis, or chronic thyroiditis (group I), while 931 had no thyroiditis (group II), as reflected in the final pathologic reports. The preoperative antimicrosomal antibodies were 198.69 ± 313.04 and 27.58 ± 105.53 in groups I and II, respectively (P \< 0.001). Female gender, preoperative hypothyroidism, total thyroidectomy, no extrathyroid extension, no lymphovascular invasion, and no perineural invasion were associated with group I ([Table 1](#T1){ref-type="table"}). The overall frequencies of central-lymph-node metastasis were 36.5% and 46.1% in groups I and II, respectively (P = 0.003). More central lymph nodes were removed in group I than in group II, but there were fewer central lymph nodes with metastasis in group I than in group II. The overall frequencies of lateral-lymph-node metastasis were 5.7% and 6.5% in groups I and II, respectively (P = 0.635). For the lateral lymph nodes, the two groups had the same numbers of removed nodes and nodes with metastatic tumor. No multicolinearity was found when checked using the variation inflation factor (1.015 to 1.642). Therefore, the data were appropriate for logistic-regression analysis. Multivariate analyses were performed to determine if there was a relationship between thyroiditis and the independent variables, with P \< 0.1. The results indicated that female gender and preoperative hypothyroidism were more dominant in group I. Moreover, there were more central lymph nodes removed in group I. The number of lymph nodes with metastasis, however, was 1.179 (1/0.848) times higher in group II. The result of Hosmer-Lemeshow\'s goodness-of-fit test appears significant, with 0.777 probability. The estimated statistical model seems appropriate ([Table 2](#T2){ref-type="table"}).

Among the patients who underwent lobectomy, postoperative hypothyroidism occurred in 10 (52.6%) and 15 cases (14.2%) in groups I and II (P \< 0.001), respectively.

Only the patients in group II (0.3%) had distant metastasis at the time of diagnosis. The recurrence rates were 0.3% (1 patient) and 0.6% (6 patients) in groups I and II, respectively. There was no significant difference between the two groups (P = 0.686). Neither was there a significant difference in the rate of complications between the two groups ([Table 3](#T3){ref-type="table"}).

DISCUSSION
==========

The association between Hashimoto\'s thyroiditis and papillary thyroid cancer was first cited by Dailey et al. \[[@B1]\] in 1955. Since then, several studies have reported the association of thyroiditis with papillary thyroid cancer \[[@B4],[@B5],[@B7],[@B11]\]. A controversy still exists, however, over the relationship between these two diseases. The possible mechanism between thyroiditis and papillary thyroid cancer is RET/PTC1 and RET/PTC3 mutation, PI3K/Akt expression, or immunoregulation defect and greater susceptibility to the development of a thyroid neoplasm \[[@B12]-[@B14]\].

The rate of thyroiditis in papillary thyroid cancer in this study was 25.3%, similar to other reports. Several studies have reported higher rates of younger patients and the female gender having papillary thyroid cancer with thyroiditis In this study, the papillary-thyroid-cancer patients with thyroiditis showed greater female predominance in the univariate and multivariate analysis, but no association was found with younger patients.

It was not clear if the presence of thyroiditis altered the biologic effect of papillary thyroid cancer. In this study, the presence of thyroiditis seemed to lessen the invasive potential of papillary thyroid cancer. There was less extrathyroid extension and less lymphovascular and perineural invasion in papillary thyroid cancer with thyroiditis. The presence of thyroiditis with papillary thyroid cancer was associated with less lymph node metastasis upon presentation. Several articles have reported that papillary thyroid cancer with thyroiditis is associated with a lower tumor stage and better prognosis \[[@B4],[@B10]\]. A controversy still exists, however, over the prognosis of patients with papillary thyroid cancer with thyroiditis. Singh et al. \[[@B4]\] reported that the patients with papillary thyroid cancer with Hashimoto\'s thyroiditis in their study had good overall survival, based on the meta-analysis results. In that study, however, there was no change in the disease-free survival among the papillary-thyroid-cancer patients with coexisting Hashimoto thyroiditis. To predict the prognosis, several classifications have been developed for prognostication \[[@B15]-[@B18]\]. In this study, prognostic factors such as the extent of the tumor and lymph node metastasis were associated with the patients without thyroiditis (group II). The presence of distant metastasis was also found only in group II. The lung was the only site of distant metastasis. The patient\'s age and tumor size were not significantly different between the two groups. These findings show that patients with papillary thyroid cancer with thyroiditis are more likely to have better prognosis, although the recurrence rate is not different. The result of the study is limited due to the short follow-up period, which was not sufficient to reliably predict the patient\'s prognosis.

Several studies reported that the treatment of papillary thyroid cancer is not influenced by the presence of thyroiditis \[[@B4],[@B9]\]. The extent of operation ranged from lobectomy to total thyroidectomy. In this study, total thyroidectomy was performed more often in the cases with thyroiditis, regardless of the preoperative thyroid function. As many patients with thyroiditis have other symptoms, such as compression and neck pain, these patients prefer to have total thyroidectomy \[[@B9]\]. There is no consensus about the effectiveness of TSH suppression for decreasing the risk of recurrence after lobectomy \[[@B10]\]. In this study, all the patients who underwent lobectomy did not take levothyroxine after the procedure. Among the patients who underwent lobectomy, more than half (52.6%) developed hypothyroidism and had to take T4 to control their hormone levels. In particular, thyroid lobectomy is a sufficient treatment for papillary thyroid microcarcinoma \[[@B10]\]. After lobectomy, however, many patients in this study developed hypothyroidism and eventually took medication. Additionally, Hashimoto thyroiditis is associated with an increased risk of developing papillary thyroid cancer \[[@B4],[@B11],[@B19]\]. Therefore, there is no reason to leave the other side of the thyroid gland. Total thyroidectomy is also recommended for patients with severe thyroiditis with diffuse enlargement and severe symptoms such as compression or neck pain. Although thyroiditis is confirmed from the results of the postoperative biopsy, there is no need for completion thyroidectomy because such procedure is required when the patient needs radioactive iodine therapy. Among the patients with lobectomy in this study, however, one patient wanted completion thyroidectomy due to severe neck pain. The inflammation and associated fibrosis in thyroiditis result in thyroid gland enlargement and adhesions to the surrounding muscles. This makes dissection more difficult, and complications can occur unexpectedly. McManus et al. \[[@B9]\] reported that 18% of the patients with thyroiditis in their study had transient complications, while 3% had permanent complications. Other studies have reported, however, that the rate of complications was not higher in the patients with Hashimoto\'s thyroiditis \[[@B4],[@B20]\]. In this study, the complications were not different in the patients with thyroiditis.

In conclusion, according to the American Thyroid Association guideline \[[@B10]\], thyroid lobectomy for papillary thyroid microcarcinoma may be a sufficient treatment. As such, lobectomy is currently increasingly being performed. The surgeon, however, must consider the postoperative thyroid function, the patient\'s symptoms, and the potential recurrence in the remnant thyroid gland. It is suggested in this study that the presence of thyroiditis is associated with less central-lymph-node metastasis. Therefore, thyroiditis with papillary thyroid cancer has good prognosis. Regardless of the preoperative thyroid function, however, many patients develop hypothyroidism after lobectomy, and take levothyroxine. Additionally, remnant thyroid with thyroiditis can be associated with an increased risk of developing cancer, but as the study period was too short, there was no patient in this study who was reported to have developed cancer in the remnant thyroid gland. Total thyroidectomy should be carefully considered for patients with suspected high risk of postoperative hypothyroidism for patients who have thyroiditis with papillary thyroid cancer, and surgery can be performed with a low risk of complications.
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Univariate analysis of the clinicopathologic characteristics of patients
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Values are presented as number (%) or mean ± standard deviation.

MRND, modified radical neck dissection.
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Multivariate analysis of the clinicopathologic characteristics
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Hosmer & Lemeshow\'s Goodness-of-Fit χ^2^ = 4.814 (P = 0.777).

SE, standard error; OR, odds ratio; CI, confidence interval.
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Complications between two groups
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